for octyl and nonylphenol. Recoveries, determined spiking soil samples at 27 different concentrations, ranged from 89 to 94 %, with limits of quantification from 1 to 100 28 µg kg -1
. Data obtained from a soil sample mixed with biosolids in the laboratory showed that 29 these compounds are present at concentrations ranging from 0.02 to 5 mg kg -1
. According to 30 these concentrations, levels of possible risk can be concluded for the presence of non-ionic 31 surfactant in soil. However, further assessment will be necessary to establish the relation-ship 32 between exposure and effect findings. 33 34
Keywords: Soil contamination, Amended soils, Surfactants, Non-ionic detergents, LC-APCI-35 MS. 36 37
Introduction 38 39
In the Mediterranean Europe one of the critical factors regarding soils is the decline of the 40 organic matter content. It is mainly due to intensive agriculture and the increasing incidence 41 of forest fires, under an extreme and changing climate. Most of the agricultural soils of this 42 area are of the Cambisol, Calcisol and Regosol types (FAO- UNESCO, 1988 ). These soils, 43 under the particular climatic characteristic of water stress of the Mediterranean, are usually 44 poor in organic matter and show conditions, which are not very favourable for an acceptable 45 productivity or profitability. 46
To mitigate this problem, the use of sewage sludge from wastewater treatment plants as 47 organic amendment has become usual in Europe during the last decade. Sewage treatment 48 plants in Europe produce each year eight tons of sludge. Applying sludge to soil as organic 49 amendment is one of most common ways of getting rid of it. In 2005 up to 50%, 54%, 65% 50 and 71% in Germany, Spain, France, and United Kingdom, respectively, was handled this 51 way (Margoarou, 2000) . 52
The composition of the sludge is, however, barely known, and it may contain chemical 53 substances which are potentially toxic, like heavy metals and persistent organic chemicals 54 such as various surfactants (Generalitat Valenciana, 1995; Generalitat Valenciana, 1998 
Globularia alypum, Cistus clusii and Thymus vulgaris (Gimeno-García et al., 2000). 107
The soil had a total carbonate content of 45.2%, pH of 7.1 and a sandy-loam texture. 108
Once in the laboratory the soil was left to dry at room temperature for 24 hours, passed 109 through a 2 mm sieve, homogenised and stored in polyethylene boxes sealed until analysis. 
Extraction 119
Five grams of soil were homogenized with anhydrous sodium sulphate, placed in a 120 cylindrical cell (22 ml), and extracted using a Dionex Accelerated Solvent Extractor (Model 121 2000, Salt Lake City CA, USA). Each extraction began with 3 min preheating time, followed 122 by 5 min static extraction with acetone-hexane (50:50 v/v). Static extraction was performed at 123 constant temperature and pressure (60 ºC and 550 psi). Two extraction cycles were used. The 124 40 ml extract was evaporated to dryness using rotary evaporation, re-dissolved in 100 ml of 125 water and extracted with a glass column that contained 500 mg of previously activated C 18 126 with 10 ml of methanol and 10 ml of water. The retained surfactants were eluted with 10 ml 127 of methanol. The extract was evaporated to 1 ml. 128
Liquid chromatography-mass spectrometry 129
LC-MS analyses were performed using an Agilent (Palo Alto, CA, USA) HP-1000 Series 130 LC system consisting of an autosampler (volume injected was 25 μL) and a binary solvent 131 pump, and a single quadrupole mass selective detector. 132
The chromatographic separation was carried out with a column Luna C 18 (150 x 4.6 mm), 133 5 µm Phenomenex (Madrid, Spain), using a methanol-water gradient (both solvents contain 5 134 mM ammonium acetate to obtain the ammonium adduct) with a flow of mobile phase of 1 ml observed using APCI, which was the preferred ionisation mode. 194
Analytical parameters 195
The analytical parameters of the method are listed in Table 1 
